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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide steel parts for high bearing resistance, suitable for steel 
parts requiring high strength, making compact, etc., such as gears, cums, and bearing parts, 
attended by rolling and sliding and requiring rolling strength and wear resistance, and their 
production. 

SOLUTION: In the surface structure to be brought into contact, a dual-phase structure 
composed of irregular-shaped and hemp leaf-shaped martensite finely divided and formed into 
superfine state buy means of dispersed fine nitrides and/or carbonitrides having an average 
grain size of ^O.S^m at least is provided. Carbides of <3jum are dispersed to reinforce the 
hardness of the surface part. The steel parts can be produced by performing a stage where 
nitriding or carbo-nitriding treatment is applied to precipitate AIN into superfine state by means 
of the nitrogen allowed to penetrate from the surface part and a stage where hardening or 
hardening and tempering are carried out from a temp, region in which a base phase is composed 
of austenite. 
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»KCrlJ6. 4, VO»12»JS[KVttl 2. 3. Mn 
OftEftSKMn « 2 . h Mo ©»EMKM o » 
3. 5. N i<WJffi«ftKN i ttO. 2 2t$)o/c 0 ) 
£/c, A 1 <D$sJj|K£'te^ > £ -f h ^^©BjSSMWSti A/ 
il<, h©a«Mb«:Jtt*W«:f¥ffli/36cCi 
-fe^>**f KOtl^COflcfii^CCA I tfSSflJWCC-fe-rf 

fc*lBHb»*#^Sft> *»W©J:5tc*«<DA 1* 

[0031] **q8tcflE«r *«*s«JSffla«. huiba 
i^M^it, $6ccv. cr©iaw±*as»n 

[0 03 2] C^a<DSSWgB3*-5x.S<0«:^nI^6[> 
7U^-C^>0, ®S«®m«<bbr«0. 1-0, 5Sfi 



(7) 

U 

c («9nr i . 2mm%& x&mzsm zvxmvt 
itsemzmmbxQimstix i. 2tt%*a 
xr^-rsJs^K«-fe^>^-< h©E*t«ba!iaK:j:-? 

ssmtiiftt>mmtttLx-§;m2h.Z0kmmizo. 1- 

1. 2fiS%i-r-SC<b*s||*L/t>. 
[003 3] Si ttiI3mil7c5g<t Ot. ^nJiBlftlc 
0. 2fiffl%Cii'*J^W3n^>fc<D-C*0. $tcM%m 10 

s/c. a i tmmcmmiczz-vfrr-zsyj \-mrn 

[0 03 4] Mn, Ni. M o teZti-?tim&i ■ iSMte 

an/* tcimmkvma xti&tat ^xmmtt'&mz 
mix*,*). ^mtas^xhmnmmmmtLxms 
mc&mztihfflmtHicis^xmm-rzct&Ktu^ 20 

(WjU*. Mn : 0. 1~1. 5fifi%. N : 0~4tt 
M%. Mo:0-1. 011%. ^©ffi^n^a) „ 
[0035]Nb. Ti. Zr atOittomtammit 

VcmXtW&^SiMt. LX&LMKmibtoViliilcMZkZfm 

ns^<b©si5tt*5^< . ^flnfi©«<t^miE*S62 

<Dtt £ ztc)t>. *&wK.toi,>ximmtt<Dmiijfflm<t 
ictt-rzmmmmicmjZLxmm&tLxtto^o. 1 

[003 6] C a . S. Pb i*mW:ict<S^XV)m&<D&. 

Kit. 0 x mmm* im.\st£fr*>is£')?z>cti)W 

[ 0 0 3 7 ] ft*. 1*12© J: 5 SCjS^S^te «fct>'/£ fc 40 

«sscc i: o x mmmmm. tmmmmmz 3>ho-^ 

■T £ C t fc <fc -3 T&i* A*i&©^ffiJlifi&+©gl3:* - 
Xft-f b&ttfrtMcfflfflLX Bute<D«fc'5CC 

<umftu&WL&->xn'g*--x7-i' a vm*wm-tz> 

Xft>f hfiA^Si5*>6©X-^#TS(Cj:-5-ca{S 

i oft^^wTtc^bfc^oisaji^ti-e©^-^^ 

< . 2 0f*8tK£U:<!>#&<c J: 
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«>e>*is. oa>u 8 o(*m%©siSESij*si?fiTs« 
#cc«. o hmmmxommmnt sj: ^ 

Xft-f ha©S?$ lA>&ffl%<fc btMI5 0 **m£ 
T(DWKfcl,>r li 2 0-60 »S% i t, , ttcZ^K. 
0. 5mmai3$-Ctt2 0~8 0(*a%iL/Co 

[0038] #2sw«:j&ffl-r.&«gt s^a^giafej: 

°CU±<DUg.K.iS^X— BmtLtc'&lCS 5 OTttiS© 

mm. si^is*fiS3tir^t«o*\ &o<« 
u *f£?g-c«9 3 o*ay±r««i 1 o o-c*-c©i; 

S-C^ffiK^?)gS*5 1 . 1 MX«±36»i5» 2 mm%iu 

tKButbfcfSKA, *jas«±{c?itti^ur 9 0 0 *Cfcl 
T©iS£-CtfcK©afcffl& -fe ^ > * -< h Ztirtii *> o < rc# 

ks & . s^a^am t u < izmm&wmx&i 

h*i3 0(*8l%*a^*l«»3. Offift^pgg. 
[0 03 9] #&WK®fflTS&^gg*!!ato<fcOV'* 

(Dmmmm. m^to^^^x-r^m^xcommm 
icmm$£mLx$mx%tu£j:i>. 

[0 04 0] 

[nw©^*] *^H^(c*jc^r«. a i . vmoyi&ftti 
mitmf&Kmzmmmicmmrzct i,cj;-? x, mi® 
m*j:v ! /£tcte®mmmicisi,>xffi&Mfj:mt®i&m 

©^©«#An^tc j: -^xwm^b^fe l < itmmit 

mtZC 4(cJ:-,-C. A^^ffl)E©*^6iiiffi)ifflgPp D a 
©MBE^g^li^Kliiife&Ci^'C^fc. u>x 
WvjUf >-9"-/ h^^WCc^K. StMb^€.»iS!B)<b 

tfflncitaot. *Tffl^©@St*i{b*50e.ta. *^ 

o^{C«D«i)A^^W$n€.^<!:©Slc;14*5^<. ^ 

finffi©t2«-r^-c©s*i?s^ibte «fc c^/^ fc«j§^^ 

aSt£B#{C^$«t < Wffl^Jffl-C^ S C <t Vftfr-otc. 

3 A I ©^b^JsiO'/^/cfi^lbtl©^^ 

«(c/jp^.r. «Mt(ccr, vzmmmmL, ^®cc 

3 m mJWT©Siffl^-fe * > 5 -T h ?rl^B#CC^ffi{C^SS:#T 



(8) 



13 



6. wE.tSi&zmntfiic&it-eztc. * 
[004 D fries^ss. mmmmmt. mmzx 

[0 04 2] 

<K £4 » ffl G & 
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[0043)11 *^{Cffll^il.Sfflfi!c©fflf«9 

•& o . 2 m%*>6* e^iPWa <fcoi&ii£wiPicDtta-ca> 
A:. No. i~8tc{i. a i twmtianm&tfi 

§t? ZtcibOTkmimViL, . Hirte»#?ifgK:J:-2>A 1 g 

No. 9-1 2(C«i:b^tt<tO-C43^^. SNCM4 

2 OH. 4 2 OH. SUJ 2*mffiLtc. 

[0 044] 

[^1] 
ft » a 





c 


S i 


Mn 


C f 


N i 


Mo 


V 


A 1 






No. l 


D.55 


0.24 


0.75 


0. 47 








0.52 






No. 


2 


0.2 


0.22 


0.75 


1.02 




0.15 


0.42 


0.031 






No. 


3 


0.21 


0.07 


1.04 


2.85 






0.2 


0.03 






NO. 


4 


0.22 


0.08 


1.01 


2.81 






0.2 


1.01 




n 


N o. 


5 


0. 23 


0.21 


0.53 


1.01 




0.2 




0.3L 






N o. 


B 


0.21 


0. 22 


0.51 


1.01 




0.21 




1.02 




N o. 


7 


0.35 


0.09 


1.25 


1 




0.19 




2.53 






No. 8 


1.04 


0.27 


0.48 


1.51 








0.75 




tt 
tt 


N o. 9 


0.56 


0.25 


0.76 


0.51 








0.031 




N o. 


1 0 


0.21 


0.28 


0.52 


0.62 


1.89 


0.22 






0. 05Nb 


No. 11 


0.22 


0.2ft 


0.76 


1.03 




0.19 




0.029 




N o. 


t Z 


1.02 


D. 29 


0.5 


1.47 













[0045] cti6ottH»««K». fmsm. mz 

fc6LA&ao/c«te, HI. 2«c^-TJ:^K:|iHEftCfK 

[0046]^. i3«Cp^0. 8ffifi%tCg)^L 
9 3 0 a Cr?5^L/c^, 8 5 0 T:TiM*20«- 

1*^«:«iS^<DRX^X4i0CO2% (0. 2 



5%) *n>hP-JKD»LS*iBWWS*-C*?>. ^ 

[0 047] B4ttCp*l. 4S«%CCRS 

&<h|aJB$K:, 8 5 OXrccoit^cJ^TA l *fb«j©« 
mzm^tcbCDT&Z. fUt, H5»iftKX&tt3: 
W**ai©No. 8. 1 2*C*tLT8 3 0 # Ct©gg^r 

40 MLUmi* 1 6 0°CX 2B$r^CD^mc»e— Utc 0 ttc. 

[0 048] i^ftoKWtSBIottX. SfRigK 
ltt»frlrItltt«tfflC*E PMA (Xm-?Jt>a 
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[0 04 9] a-5t'v*>#&mm<D3imx. m2 

«c^sns«Kac[)/ho-5Ccsuj 2rjjDXL/c*n 
-7#£fiPb^Tfc#6, §gSl 0 50 rpm, »0 
$-4 0 o /ot^i^L, ®)££2 50-37 5kg 

tr ? *kb*j i <m£r & * -c©@iE»rw«io 
/Co D-7tr-^>^©7>r , JFi»tt2 0- 

30X1 0* H<?:L/Co @Kfttfg^5fcKtt@i£ 10 

i*S3 6*0 0 r pmt2 0X10* [§]£^>T^ h^fr 

[0 05 0 ] H3cc^s-n5*ft-r»Rasufc/j\a- 

&2>ffi % A 1*0. 311%y±^ft^No. 1. 

4, 5, 6, 7, 8©n-^fy ^>^m^t{mhtf>^. 

A \miR&<Dl91to±±btel^&itUX\i*&C£Wt>fr 20 

«pCC. A 1 *«Hlfil%*SST4No. 4. 6 
»*SQ6«©ft^<D^iU^ffiE3 7 5 kg/mm J CCfc 

■MSaftftftALr-bO. 0. 3 1BKAl««St 

£ 0 2. 5 3M%A 1 *8§»lUfcN o. 7<Dfc: 

^>*5W#No. 4, 6©fc©0Cifc^T}gfMMl!jK: 

ti«-r*/iH»No. 4, 6Uf©a3R«atgis^9triE© 

cfc^CCO. 2mmr*SCiCC*fl/rBI3CC7SL/cafefr 
r», «FlHWCc-ft»-ctt<. tt9X3«so. 0 5-0. 30 
12mmlgil< 4 «6oc^t t>&/c#>-C£>9 . 8 5 

o •cwmmmm&m < ? z c t *c & otatr # z> . 
*/c hsw^a i *s»ans-nri^j:c^. o. 42m 

*j»«*-br*tcB«>6-h43W, a i<o»immttt'< 
rS6a<srai*r-4t*ci3&«-b*»*. 3 6Ct, Cr£2. 
8 511%»l//cNo. 3®e??>y§Mft*t24^ 

[0 05 1 ] H7{C« % KaffJttA 18S»I»l4No. 6 
<fc©it«»©No. 1 0©«fflifi»«C»W^*afflj»* 

5CC\ No. 6CDaaHifi»r«*7;l/^>1f^ h#S0* 

iymis«Ticaaii:2n 4 ssccaiewiawrtttf 
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f^r O^Hffl»*7nTiS«*^a%-^ U tc hox$> Z> 
^0. 3 MmfcTFOA 1 mbtt#£S-hTl>£C&#i 

*5l>T&0. 1-0. 2 /2mHg<D&&<D-fe^>£-r h 

ld«»t»^«ttlMattttai1-«C 0 . 3 um 

[0 05 2 ] £/c, 09CU*EPMACCJ:&Slffi-C(D£ 

1. 211%, No. 10T«0. 711%^^ » 
*j, «S«H"©*ffifflR«tt»A l«U»c J: 
ftlfcrSaftJ. *tD^{fcm«t»ttIL//cA 1 W^tA 1 N 
CCtt4i(R5EUr fc A 1 N©ffc^«aftfl4HJ«*6»ffl-S 

[0 0 5 3 ] No. 6. 1 0CD«SJi(Dg|g^ 

-Xft^ h»£te&3f4 0-6 0{*S%£>©HKAoT 

s«a i asflni/fcN o. eos^No. i0KUt^r#j 

:M MliiUS ftiSHHc J: -j t** < 

*>9. *ll»«rttr^r3 0#a«Je^*WBurc» 

[ o o 5 4 ] 0 l o cctt, j^aafftcctt* Ati uxm 

ii^£ffitg-r&/c&K, Buies^s^^su/cNo. 6 

(DiS^O. 2mmSP»*«ffi*»6 0. 10mm, 0. 1 
CC. No. 6^D^ffilitcr-^^^^ h 0. 9(D^fr-C, 

a* 1 4%^cc^s-i±/cti^fc-9^>y^(co 

fr*> 0 &tc. fBv h j- 
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m 2 fiCfcOTfcT v*>?m$i$:{&T 2 &X *1M 

«ffi»WSa*-*^-f hg£#j2 OfttBKJMTKft 
[0 05 5] H4«:m3ti4*fl=r*att©ft3R*«a 
/cNo. 2, 3, 4. 6. 1 l©/hU-^#*flai>T. 

itxm&tis. tit, mftmrnmrntisx. ^(omeco 

[0 05 6 ] HKWtett, Jt«*f iCtel>T 5 m mfcTF 
[fiJ±#WB-C#SJ&* % A 1 ©8MMCJ:oTMtt*k"** 
>*>f h©0rUtf3!SliA 1 ^{b^oWflCC 

;i/^>if^ bommwim*. m«No. 3, 4cdm 

th«^«S No. 8 . 12 OmfttiMfr h i> 

/Co ftfc. No. 2. 6. 1 lCD*ffljK*g«l. 5- 

1. 811%r?^gl^2-5 unKD-fe-rf >W h# 
WHiOfclfifcTNftO, No. 3, 4C0^ffi^^StJ2. 
3-2. 6ft£%<DffiBCc£>9, WttSaOS 1 . 5- 30 

2. 5 MmCD-fe^>*^ h#«ffi0fc*HttT*4. ft 
No. 1 10SCM420Htt^t(i5/im, N 

o. 3T«2. 5Mmr*>0, C r £^ < ^WT U 

€r/c 0 c<D<fc5ftj^ftS<t-k>>£>f h&g<Dii 
i\ fectc/A i fi{b«owu^A<Dfli^ftfliMi^6«r 

totP&m 40 

[0057]B12BH3fl*W8Ift©No. 6. 11 
<D®fcmfm5^£^Ltci><DV$>2> 0 No. 6©* 
EJfO. 2mmCC«. l5SB©<t ^ CC»fi«cJ:^A 1 S{t 

^ecj:4ie»»i»i»^aiba:S*iS*«. 012<D*£* 
3^6-e©^ffi<Dftl^C Lififtti^Z. C<DC tteVrm-rz 
A I mtrnWAXttO. 3 umJWTi#StcSaiffltf 
$>Z>tcSbX$>2> 9 £tc. EHgtCttT-^/W hO. 9t 

T4>^C/c#, No. 1 1 <h««0C^#Bto&*TC 50 
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fcO. «fflaw>S(fflnX*5W3rci*«:*jc»r«>A lBYfc 
tt©«U3Wlt*«iti.*<bUrf¥fflUftl»Ci^^*. 
tUKtHDSSbStt. No. 8. 1 lOHttttMMcVficH 
5 (D^S £8fc L tc CDCOIelft A If fll»«fi©Jt««C *5 
C*tb«Bt?*rt»4. H13«, 04O$*£2fi£i&L< 

fcNo. 3, 4, 6. 1 1 (om^m-f sm&msmztb 
3&lt^u/c&<d-c£>£#, fjfaoi^^cNo. 1 \<o 

C^(DtC*fUr, No. 6"C« 4 -fey>£^ hO^tt 
W)*m2 umtCMfr< ft-oTC^C<b^e>, No. 11 
©H<Efltf^tt*-rf>*-f h*«mS«ftir»»^CC]t 

hJBEA 1 *ftlCC<J:g-fey>*-f h&&£#j2 umCOfflrfp 

ft^ci^6, -fe^>*^ hfcSfficcwttjsttrflWB-r 

-fey>£-r h^3fiS«3/im«TCCft-S 

0. 6, l i©lWfiffla(D^ftifK*Ut«cr-^^>^ 

vino. 9(0^3? bt'~~y?fimzmi,tcm£i<D& 
w h&&©*#ftN o . i i tcoi^r{^c#ft3fc#jaj* 

3Wl«r*ftC»(DCc»Ur. 89fflft^>SM KSrtfrtti 
3t>7cN o . 6 ©0«ftCf Sg^*ffi(Ctt»»fta#«!l* 

Hs-rf>*-/ h©«»»*ft<-rci<>j:o*wr* 

SCi^ofc 3 [510 1 3tC(JNo. 3, 4 
T^L/c#, ■b^>^^MA*2 5fttl%'C*ot 

ha-?-<o¥^s^ j en-en2. 5 Mm, 

1. S/imiMfb^ntC^CitC^ot, 

6, -fe^>£-r hS«3 0f^%?iS^r«-fe^>^^ 
hcDSWEMbtci: ot8S©^ti< BlB»SO*SCc3 
-^r^^>C<b^^^/c e /c/cl, 3 0(*S%^r^x^> 

fcC ^ r mm S:BE5IS0««l»*«ISt * ft C 
[0 0 5 8 3 ftfc. A lfilft«l©*TU*-fX*/hS<-r 

4fc«e>«c«H3-5cc^u/caa«M-rsaa*ffl!<» 
fe»«w«*fi<H3e'rici*«»*Lc^ ^Wft 

^S^, SSMSti 8 0 0 -CfeLkrtf ^ C i^W^ L 
[0 05 9] *9tm*C <tn«. A 1 ft{kH99&ttffift«r 
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] 

[B1]B1». *»W©-fEMi«K«*i«WilEEfflai 

a»-c*4BKfttftttl«-«offJifiar**. 

H2B, #HiiW©a-^e*?^^K0Ut© 
/hn-^KSUt®»M0 (a) to«J:o*^:c3-7l«il>t© 

<nos0 (b) t?*s. 

[H3] H3». 4^tw©awa««:-fev>*-r h*#f 
[14] out*, xmrnmommwiic z ■< h£ 



(11) ^fH^P 1 0- 1 762 1 9 

20 

[06] 06t*. #^SSCT©?g&»!fC-tey t-Srfcr 

mi) muz. *mmm<DNo. eiNo. io©i 

[08 ] 08t*. :£JSSS04©fiaiffi*>6 1 0 0 /im©(4 
[09] 09t*. *niMMEPMAlcJ:Z>mm-C<D&m 

[0 1 o ] 0 1 ott. *m&m<D®m.mmikicmzAti 

*0-C*4. 

[01 1] 01 it*. ^HiSW©S^RS«:t-fe>>^^ 

o/c f?f> ^^©*sm0f * -5. 

[01 2] 01 2t*. *J|ifiP9©a^WtC-b^>^-Y h 

^S©ism0-c*^. 
20 [01 3] 01 3t*, *m&i<Dmmmic-bjt>$4 h 

mc^a ? hb--->y©a*sfib/cJg^©^^jg© 



[0 i ] 



[02] 











* 30 _ 


25 




' fiO 





^zzr 



^23 



v 



C12) 



10- 1 7 6 2 1 9 



im3] 




[i4] 

900X 



850t 




160t 



Sift 




I60t 



. 400 

m 

H 300 



225 



[06] 



\ 



4 • X S X *XX ■ 
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\ 



V 



x No1 
" No 3 

* Nt>4 * NO 9 
■ No5 * a Mnn 

O NOT 



d Noll 



\ 



10* 



to' 



(13) 



10-176219 



[07] 




ii 

1 0- 1 76 2 1 9 



(14) 




9 ° N t I ON 



(15) 



1 0- 1 762 1 9 



(16) 



ftffl¥ 10-176219 



10] 



112] 



400 
«5 

350 
325 
300 
77* 



a if 



\ 
\ 

a : o x \ < 

a : . 0 O \ 
• : Clmm < 
o : 0-ISrnm * 



10* 



10* 



10' 



1 1 ] 



10 fl 



150 
140 
130 
120 
110 

100 
90 



70 



GO 



50 




© Noll ->* » h&L 
a Kill 9 



10 4 



10* 



10* 



10* 
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imrB] ¥l$l 5?6^20H (2003. 6. 20) 

ftffi^ 1 0- 1 762 1 9 
l&fflB) ¥fiSl 0¥6^30B (1 99 8. 6. 30) 

wmmw zmm^m 1 o - 1 1 6 3 
cmsi##] «f^8 - 3 5 4 1 5 0 

[HBS#f*53«!S7JiS] 

C21D 7/06 
C22C 38/00 301 
C23C 8/22 
8/32 

[F 1 ] 

C21D 7/06 A 
C22C 38/00 301 A 
C23C 8/22 
8/32 

[tiajB] ¥t£l 5^2^270 (2003. 2. 2 
7) 

[^ffllE 1 ] 

TottMttaitfc. ^{b^fe^o'p^fb^cDiSWi* 
o-c»>< #ift3ttrs&Mb3*ir&sffi£iii*a£WTr 
i m^oi 2 ] meffiMttSttftfej: ov* b 

^©#tJt!f3J«*i*;*©£<*#S0. 3ymJi<T-CAf). tR 
Si &^1»fcJ:c>V£/cW:|^b135© l mU±<DftfoVt 

<D-smmtfi i (*fg%«±*> e & a c <t t -r est* 

tiit^S! 3] MtaStB©v;l/7->lr-< h*tt. 

0. 3umHB«T©jaiffl)5:Mb«)teJ:i>VS/c{J 
^ib^©#tM&KJ:^-t##r;*n. S©*!* 1 1 wmfel 

Cc^«BiHb^nT^.5) c i *if#©i^SW^ 1 Srcli 
2 CcfBiS©?@SWffiKraiSg|5.Ki. 

[ sH*!i 4 ] frses^ffl^cc 2 0 - 8 0 i*m%<Dmm 
M3©^ %©t»-r*i^{ciei£©iSBSfflBOT^gp D a o. 

[ m&m 5 ] mFIB^f tt¥«3&S©-te * > * -f h £ 
^(*<bLT. &*3 0{*ffl%£r#8fc3*lSC££!f3S4 



i-T SIS^ 1 7!)M4©^ -b©U-rn*HCfEiS©ii?Bffl 
[IS^6] A1£0. 3~3. 011%Ml. 

H«:*»i,»TfflRfco. 4~2. 5as%^wrs^ft 
ffl-rsci^ssii-r^ss^ 1 7iS5©5 *>©o-rn 

#>cc ieSS©iiSilHfflEfflSJS|JD a 0 „ 

[ft3?JB7] Cr£0. 5~5. 0ttfi%fcJ;O'V£ 
0. 2- 2. O il%tWlTlEKfetfS^Wl 
2H1. 0~3. 0fiM%-C*S^^ffl-r^Ci^8t 

i-r-srt^ 1 M6©^ %©c»-rn*^aeis©iswa 

Cff^8] SSSf^ifrffitfO. 6~3. 0ttfi%. M 

m^wa^o. 4~2. 5mm%-e$>zctzftmt-? 
i>m^m 1 75M7©^ %©t^n*Hct24s©SiHffiEffl 
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